A rapid dipstick test for scrub typhus was prospectively evaluated in Chiangrai, northern Thailand. Sera from 162 patients with fever of unclear etiology were tested by a dot blot immunoassay using two different antigen concentrations. Dipsticks coated with lower concentration of antigen lacked sensitivity compared with the indirect immunoperoxidase test. Dipsticks with higher antigen concentration had increased sensitivity that was equivalent to that of the immunoperoxidase test. By increasing the antigen concentration on the dipstick, sensitivity increased from 67% to 100%, positive predictive value increased from 90% to 93%, and negative predictive value rose from 92% to 100%. The specificity of both antigen concentrations was 98%. This study establishes that scrub typhus can be confirmed serologically by use of a dipstick assay and that serodiagnosis can be effectively tailored to a target population.
Scrub typhus is caused by infection with Orientia (formerly adjust antigen concentrations. We therefore prospectively investigated the dipstick test in Chiangrai, northern Thailand. Rickettsia) tsutsugamushi and is a common cause of fever in indigenous populations [1] . O. tsutsugamushi is transmitted to humans by the bite of larval trombiculid mites (chiggers) and
Patients and Methods causes an illness that ranges in severity from inapparent to fatal. A pathognomonic eschar forms in some cases at the site Patients. Adults presenting to Chiangrai Regional Hospital with a febrile illness of §2 days duration were screened for the of the bite, but in its absence, the diagnosis is difficult. Clinical study. Each was tested for scrub typhus if no cause of fever could signs and symptoms resemble those of many other febrile disbe determined with certainty from the initial evaluation and the eases, and good serologic tests have not been readily available. malaria smear was negative.
As a result, many cases of scrub typhus go unreported, causing Dipsticks. The dipstick dot blot immunoassay was done as dethe start of effective treatment to be delayed [2] .
scribed by Weddle et al. [3] with antigen bound to a nitrocellulose
The need for a practical diagnostic test is most acute in rural retrospective study pointed out that a prospective field test would onto every stick. Positive dots were purple with a distinct border be necessary to determine usefulness in an enzootic area and to within the window of the mask. Negative dots were usually completely white but were sometimes indistinct or lacked a distinct border. The number of positive dots was counted for each dipstick, and a positive test could have 1-4 positive dots. Received 9 September 1996; revised 16 September 1997. Confirmation of scrub typhus. Cases of scrub typhus were con-H.P. is president of Integrated Diagnostics, the manufacturer of the product firmed either by isolating the organism or by demonstrating diag- Office; NIH Women's Initiative Grant.
tsutsugamushi were measured using a pool of Karp, Kato, and another rinse, the color reaction was developed with diaminobenzi- intraperitoneally into each of 3 white mice [6] . We assumed a prevalence of 21%, since scrub typhus is the cause of 21% of unexplained febrile illnesses at the study hospital [5] .
among those tested by the lower-or higher-antigen concentraResults tion dipsticks (table 1) . Sera from the first 66 patients were tested by the lower-antigen dipsticks a median of 4 days after Serum samples were collected from 126 febrile patients.
the onset of fever. Sera from the next 60 patients were tested There were no significant differences in patient characteristics by the higher-antigen sticks a median of 4 days after the onset of fever. Sera from 13 patients were tested by both dipsticks. All patients with positive cultures had positive IIP tests. Both the lower-and higher-antigen concentration dipsticks lower-and higher-antigen concentrations.
were highly specific, but those that incorporated lower amounts negative by the low-antigen product. Sera from 4 patients (cases 6 and 8 -10) contained high titers of IIP antibody and Discussion typhus should be discouraged now that better, commercially available tests exist [10] . This study prospectively establishes that scrub typhus can
